We report two cases of spinal epidural haematoma that were successfully treated with percutaneous drainage. The patients initially presented with severe backache and progressive neurological symptoms due to traumatic epidural haematoma. After fluoroscopically-guided percutaneous drainage and irrigation, rapid physical decompression and full recovery was observed in both patients. To the best of our knowledge, this is the first report indicating that traumatic spinal epidural haematoma can be successfully treated with fluoroscopically-guided percutaneous drainage. Because percutaneous puncture under fluoroscopy is less invasive than surgery, we recommend considering this procedure as a non-operative treatment option for epidural haematoma.
Introduction
Lumbar epidural haematoma has an incidence of 0.1/100,000 annually 1 . The most common causes of spinal epidural haematoma are spinal surgery, followed by epidural catheterisation 2 and trauma. Treatment options are either conservative or surgical. Conservative treatment [3] [4] [5] is useful in patients with symptoms showing improvement over time or in those of poor physical status who are unlikely to tolerate surgery well. We report two cases of traumatic spinal epidural haematoma presenting with progressive neurological symptoms that were successfully treated with fluoroscopically-guided percutaneous drainage and irrigation. Informed consent for reporting these cases was obtained from the patients and their families.
Case 1
A 76-year-old woman with no known health problems called an ambulance after an accidental three-metre fall in her home. On admission to the intensive care unit (ICU), the patient complained of severe back pain (numerical rating scale [NRS] 6 8-9) and difficulty urinating, but had no weakness or paraesthesia. Computed tomography (CT) and magnetic resonance imaging (MRI) demonstrated an anteriorly situated epidural haematoma, extending from T11 to L4 and causing significant compression of the spinal cord, and vertebral compression fractures of T11, T12, and L2 ( Figure 1A ). Her blood tests were normal and she was not on regular medication. Five hours after admission, exacerbation of the spinal epidural haematoma was suspected because of increasing back pain that was refractory to analgesia (pentazocine 15 mg and paracetamol 1 g), and urinary retention. Despite repeated explanations about the indications for surgery by a neurosurgeon, the patient refused surgical decompression, presumably because she had no paralysis and considered her symptoms did not justify it. She did instead agree to undergo fluoroscopically-guided percutaneous drainage.
In the fluoroscopy room inside the ICU she was placed in a prone position for myelography, which demonstrated tapering of the contrast agent around the L1 level ( Figure 1B) . Under fluoroscopic guidance, a 14-gauge Tuohy needle was inserted into the epidural space via the L2-L3 intervertebral space under local anaesthesia. The procedure was performed by an anaesthesia and intensive care medicine specialist who had prior experience with epidural procedures under fluoroscopic guidance. The epidural space was identified using loss of resistance to saline and approximately 1 ml of blood-containing fluid was aspirated through the needle.
Anaesth Intensive Care 2016 | 44: 6 After aspiration, the distal end of a guide-wire was inserted through the needle and a 5 French Gauge drainage catheter was placed via the guide-wire. Another 1 ml of bloodcontaining fluid was aspirated through the catheter, after which the epidural space was repeatedly irrigated with 3 ml normal saline (approximately 40 ml of saline in total). The irrigation was terminated when the drained fluid was clear. There was no exacerbation of backache or radicular pain during the procedure. Subsequent myelography demonstrated improvement of the tapering of contrast at the L1 level. The patient's back pain decreased to NRS 4-5 and was controlled with oral analgesia (tramadol hydrochloride and paracetamol, supplemented with loxoprofen sodium hydrate). MRI the next day showed improvement in the size of the haematoma ( Figure 1C ). Saline irrigation was repeated for two additional days before the catheter was removed. Urinary retention resolved and the patient was able to pass urine on day two. Full recovery from back pain and urinary retention had occurred by day five.
Case 2
A 49-year-old man with depression, panic disorder and hypertension was admitted to the emergency room by ambulance after a 10 metre fall during a suicide attempt. Bilateral open ankle fractures were sustained. Radiological imaging showed bilateral fractures of the talus and calcaneus and pelvis (right sacroiliac joint and symphysis). There were also vertebral fractures (L2 vertebral body and the transverse process of L5) and a T11-L3 epidural mass with compression of the spinal cord (Figure 2A) . The patient had taken antidepressants regularly until two weeks prior to admission. His blood tests revealed mild liver dysfunction (aspartate aminotransferase 97 IU/l; alanine aminotransferase 87 IU/l) but no coagulation abnormalities.
He was admitted to the ICU with fluid-responsive hypovolaemic shock. While motor and sensory deficits of the left foot were observed because of the open fracture, there were no neurological deficits in the contralateral (right) limb. Three hours after injury, exacerbation of back pain and progressive motor and sensory deficits of both lower limbs developed. The Manual Muscle Testing (MMT) 7 scores for the quadriceps femoris and hamstrings were 2/1 (right/left) and 1/1, respectively. Emergency surgery was scheduled but due to a three-hour delay in theatre availability, the patient consented to percutaneous drainage in an attempt to avoid further deterioration of his neurological symptoms.
The patient was placed in a prone position and myelography demonstrated a constriction of the contrast agent around the L1 level ( Figure 2B ). The epidural space was accessed with a 14-gauge Tuohy needle at the L2/3 intervertebral space and a 5 French Gauge catheter was placed at the L1 level under fluoroscopic guidance. Approximately 5 ml of blood was aspirated through the catheter. The epidural space was repeatedly irrigated with 3 ml normal saline (approximately 40 ml saline in total). Back pain and motor and sensory deficits of the lower limbs improved immediately after the procedure and MMT scores for the quadriceps femoris and hamstrings increased to 4/4 and 3/2, respectively. The saline irrigation was repeated for one additional day before removal of the catheter. On the second day the MMT scores for the quadriceps femoris and hamstrings were 5/4 and 3/3, respectively and two days later the scores had returned to near normal.
Discussion
This report describes two cases of traumatic spinal epidural haematoma that were successfully treated with fluoroscopically-guided percutaneous drainage. We believe this is the first report of fluoroscopically-guided percutaneous drainage and irrigation for this indication. Epidural haematoma is an important complication of neuraxial block or anaesthesia 8 that necessitates early intervention. The standard treatment for spinal epidural haematoma presenting with progressive neurological symptoms is the surgical removal of the haematoma within eight to 12 hours of onset [9] [10] [11] . However, surgical treatment of traumatic epidural haematoma in the acute phase poses risks such as spinal fluid leakage and massive bleeding. In addition, comorbid acute or chronic disorders can increase the risk of complications. Therefore, exploring a less invasive alternative for the treatment of traumatic haematoma is worthwhile.
It has been reported that percutaneous drainage and irrigation are useful for the treatment of spinal epidural abscess. Leu et al treated spinal epidural abscess by aspirating 50 ml of purulent fluid after epidural puncture with a 17-gauge Tuohy needle under CT guidance 12 . Also under fluoroscopic guidance, Tabo et al placed a Tuohy needle and catheter for transcatheter aspiration and irrigation of a posterior spinal epidural abscess in two cases 13 and Perez-Tozo et al treated spinal epidural abscess using two Tuohy needles and an epidural catheter for aspiration and irrigation 14 . In this case series we applied the same techniques to a new epidural haematoma and observed a rapid improvement in patient symptoms.
Limited clinical evidence means that the indications for percutaneous drainage of traumatic haematoma have not yet been established. The procedure could be considered as salvage therapy in cases in which emergency surgery is of high risk or consent for surgery is not provided, despite rapidly progressing neurological deficits. The time window for intervention has also not been established. In our two cases, fluoroscopically-guided percutaneous epidural puncture, drainage, and irrigation led to the rapid alleviation of symptoms in patients with traumatic spinal epidural haematoma. This technique may be a less invasive, rapidly applicable treatment option for traumatic or iatrogenic epidural haematoma, especially if immediate emergency surgery is not possible.
